Separate metabolic pathways for Leu-enkephalin and Met-enkephalin-Arg(6)-Phe(7) degradation by rat striatal synaptosomal membranes.
Metabolism of Leu-enkephalin and Met-enkephalin-Arg(6)-Phe(7) was studied using synaptosomal plasma membranes prepared from rat corpus striatum and whole brain. Cleavage of the pentapeptide was mediated largely by an aminopeptidase leading to the release of Tyr and Gly-Gly-Phe-Leu. Bestatin, an aminopeptidase inhibitor, prevented the release of Tyr and the tetrapeptide, but not secondary cleavage at the Gly Phe site leading to the release of Tyr-Gly-Gly and Phe-Leu. Cleavage at the latter site was inhibited by low concentrations of Thiorphan, an inhibitor of a non-aminopeptidase enkephalinase. MK-421, an inhibitor of the angiotensin converting enzyme, acted only at high substrate concentrations of Leu-enkephalin, indicating that the converting enzyme has a relatively low affinity for the pentapeptide. In contrast to the pentapeptide the major products found upon incubation of heptapeptide with synaptosomal plasma membrane were Arg-Phe and Met-enkephalin. Product release was inhibited by low concentrations of MK-421 but not by Thiorphan, indicating that the cleavage of the heptapeptide was mediated by the angiotensin converting enzyme. This pathway may represent a mechanism for the formation of Met-enkephalin from larger precursors present in striatum and other regions of the central nervous system.